Background: Mexican Americans and non-Hispanic blacks have higher stroke recurrence rates
care, often both generalist and specialist physician care, and to medications, to treat modifiable risk factors, such as hypertension and diabetes mellitus. Among US stroke survivors, blacks and Hispanics may have reduced access to stroke preventive care because they have lower median household income, have less access to high-quality health care, and are more frequently uninsured. 11 Few studies have assessed racial/ethnic differences in access to ambulatory physician care or medication affordability among stroke survivors. Little is known regarding racial/ethnic differences in access to care for stroke survivors across the United States.
We examined racial/ethnic differences in access to physician care and medications, as well as other barriers to care, among nonHispanic black, Mexican American, and non-Hispanic white community-dwelling stroke survivors using data from a recent nationally representative, population-based survey. We focus on Mexican Americans because they are the largest subgroup of Hispanics, in turn the largest minority population in the United States, they have been shown to have higher recurrent stroke rates, and the remaining surveyed Hispanic subgroups were small and heterogeneous.
METHODS
In this cross-sectional study, we compared access to care by race/ethnicity before and after stratification by age (45-64 years vs Ն65 years) among stroke survivors who responded to the National Health Interview Survey (NHIS) from years 2000 to 2006.
Study population. The NHIS is a continuing, in-person
household survey of the civilian, noninstitutionalized US population conducted annually by the National Center for Health Statistics. 12 NHIS adult survey years 2000 to 2006 used similar survey designs and data collection methods and had final response rates of 70%-80%. 12 Stroke survivors were identified as respondents who answered yes to the question, "Have you ever been told by a doctor or other health professional that you had a stroke?" The 2000 to 2006 NHIS samples from all US states and the District of Columbia and was designed to produce population-based estimates for the entire United States. 12 NHIS oversamples black and Hispanic persons at approximate rates of 1.5:1 for blacks and 2:1 for Hispanics. 12 To increase the proportion of elderly adults who are black or Hispanic, any black or Hispanic adult aged 65ϩ years was given twice the chance of being selected as any other adult in the family starting with the 2006 NHIS. 12 We combined self-reported race and ethnicity to create 3 racial/ethnic groups: non-Hispanic whites (whites), non-Hispanic blacks (blacks), and Hispanic Mexican Americans (Mexican Americans). Data were obtained from the Minnesota Population Center and State Health Access Data Assistance Center (Integrated Health Interview Survey: Version 1.0; Minneapolis: University of Minnesota, 2006; http://ihis.us).
Outcome measures. The 3 outcomes, measured within the past 12 months, were report of a visit to a generalist (general practice, family medicine, or internal medicine) physician, report of a visit to a medical specialist (other than obstetrician/ gynecologist, psychiatrist, or ophthalmologist), and the inability to afford medications ("Was there any time when you needed prescription medicines but didn't get [them] because you couldn't afford [them]?").
Statistical analysis. Health care access variables and outcome measures were compared between racial/ethnic groups using 2 test or t test, and US population estimates were calculated. Covariates were selected using clinical observation, literature review, and the Andersen Behavioral Model framework, 13 which defines key factors (predisposing, enabling, and need-based) that impact health behaviors (i.e., having physician visits or purchasing medications) and outcomes. Predisposing factors relate to demographics and social structure and included age, sex, and education. Enabling factors refer to personal/family resources or health care access and included having a usual place for medical care, annual household income, lack of transportation delaying care, and health insurance. Need-based factors relate to perceived and evaluated health and included self-reported health status, neurologic disability due to stroke, and comorbidity. A comorbidity score was calculated by assigning 1 point for the presence of each of 6 major health conditions (hypertension, coronary heart disease, diabetes mellitus, emphysema, chronic kidney disease, and heart condition or disease) resulting in a maximum score of 6.
14 Neurologic disability attributable to stroke was defined as stroke causing the adult respondent to have difficulty with Ն1 specific functional activities (e.g., walk a quarter mile, lift/carry 10 pounds). Given general qualification for Medicare health insurance at age 65 and our previous research showing that age modifies access to physician care and medications among stroke survivors, 15 we examined frequencies of health insurance and access measures by race/ethnicity among younger (aged 45-64 years) and older (aged Ն65 years) stroke survivors.
Multivariable logistic regression analyses, stratified by the two age groups, examined the adjusted associations between racial/ethnic groups and the 3 outcome measures. We performed incremental regression models to examine the effect of sequential addition (i.e., forced entry) of predisposing factors, followed by enabling factors and then need-based factors. Annual household income and educational attainment were highly correlated so we included income and omitted education from the final models. Two covariates, usual place of care and lack of transportation, were excluded due to a lack of statistical contribution to the models. All of the analyses used SAS-callable SUDAAN version 9.01 (Research Triangle Institute, Research Triangle Park, NC) to obtain proper variance estimations that accounted for the complex NHIS sampling design and results that were weighted to reflect national population estimates. e Comorbidity score was calculated using a composite score based on 6 major health conditions: hypertension, coronary heart disease, diabetes mellitus, emphysema, heart condition/disease, and chronic kidney disease.
Standard
blacks reported similar but higher than whites' rates of low health status. The prevalence of diabetes was highest in Mexican Americans and of hypertension highest in blacks. The comorbidity score (mean 1.9) was similar across racial/ethnic groups.
Racial/ethnic differences in barriers to medical care among US stroke survivors. Overall, Mexican Americans and blacks were significantly more likely than whites to have lack of transportation delaying medical care and no health insurance ( Given the magnitude of the odds ratios for no health insurance predicting lack of physician visits or inability to afford medications (point estimates of the odds ratios ranged from 2.7 to 8.8 in table 2) and the unexpectedly higher disparities in health insurance for the older group, we also compared unadjusted odds ratios, fully adjusted odds ratios (full models in table 2), and models adjusted for all covariates in table 2 except health insurance (table 3). We found that adjustment for demographics and comorbidity reduced racial/ethnic differences in inability to afford medications. Further adjustment for health insurance attenuated the odds of no generalist visit and inability to afford medications for Mexican Americans but not blacks.
DISCUSSION
In this recent nationally representative sample of stroke survivors, non-Hispanic blacks and Mexican Americans aged 65 years or older reported less access to generalist and specialist physician care and to medications than similarly aged non-Hispanic whites. Among those 45-64 years old, these differences were present only for specialist care. Comorbidity, health insurance, or income did not fully explain observed racial/ethnic differences in access to physician care and medications. Despite equal or greater need for medical care with higher prevalence rates of stroke risk factors, such as hypertension or diabetes, minority stroke survivors also had increased frequency of additional barriers to care including lack of transportation delaying care, income Ͻ$20,000, and, particularly for Mexican Americans, no health insurance. Strikingly, although prevalence of insurance was higher for each racial/ethnic group in the Medicare age range than for the younger group, racial/ethnic differences in health insurance were more pronounced in those above age 65. Among all covariates, lack of health insurance conferred the highest adjusted odds for reduced access in both age groups.
Although some 16, 17 but not all studies 18 have shown less access to specialist (neurologist) care for minority stroke patients in the emergency department or hospital setting, few studies have assessed racial/ethnic differences in more general access measures and in a population-based fashion. Among US veterans hospitalized with ischemic stroke, outpatient utilization of both general medicine and neurology in the VA health system was lower for whites compared with blacks, although non-VA Medicare health care utilization was not captured and may have been higher among the older whites. 19 In the Brain Attack Surveillance in Corpus Christi project, Mexican American stroke patients (mean age, 70 years) more frequently lacked a primary care physician compared with non-Hispanic whites (mean age, 75 years); however, the ethnic differences in access to primary care were attenuated after adjustment for age, sex, education, and insurance. 20 We found that black and Mexican American stroke survivors had greater odds of no medical specialist visit and, among blacks aged 65 years or older, no generalist physician visit, after adjusting for comorbidity, socioeconomic factors, and health insurance. Our finding of a nonsignificant 2.04 greater odds in fully adjusted no generalist visit between Mexican Americans and whites may be due to small sample size of Mexican Americans or may reflect a true attenuation of the association between Hispanic ethnicity and no generalist visit by health insurance. In our earlier study assessing age-related differences in access to care of US stroke survivors in NHIS years 1998 -2002, we found that black race was associated with lack of medical specialist visit but not with lack of generalist visit, perhaps owing to smaller sample size, reduced power to detect racial differences, and confounding by ethnicity and time. 15 Potential causes of racial/ethnic disparities in access to or use of physician care include differences in socioeconomic status, health care access and utilization, and community resources, differences that may not be fully captured by income and insurance. 11, 21 Previous US research has found that differences in insurance, income, and available safety net services explain most differences (Ͼ80%) in access to physician care between Hispanics and whites but explain less of the access disparities between blacks and whites. 21 Lower incomes and education levels of minority stroke survivors may be associated with broader health care access problems. Even in a system of universal health coverage, higher incomes and education levels are associated with significantly greater likelihood of referral to a cardiologist following discharge from acute myocardial infarction (AMI) hospitalization. 22 In addition, physician practices and health care systems serving minority populations in the United States may have greater problems accessing specialist care and delivering high-quality care. 23, 24 Our findings are consistent with previous research in older US adults with chronic health conditions showing greater odds of cost-related nonadherence to medication among blacks and Hispanics compared with whites even after adjusting for demographic factors, comorbidity, or prescription drug coverage. 25 In previous studies of US stroke survivors, we obtained conflicting results for the association of being black with inability to afford medications. The study of age-related differences in medication access found an absence of association possibly due to insufficient power and confounding by Hispanic ethnicity. 15 In the study of regional differences in medication access, black women but not black men were more likely to be unable to afford medications after adjustment for income and insurance, possibly due to ef- Table 3 Odds ratios (95% confidence intervals) for access to physician care and medications, by age group, Mexican American and nonHispanic black vs non-Hispanic white, unadjusted, adjusted for all covariates except health insurance, and fully adjusted: National fect modification by gender and age. 14 Our finding of a nonsignificant 1.45 greater odds in adjusted inability to afford medications for blacks vs whites, in the present study, may be due to decreased power or may reflect a true attenuation of the association between being black and inability to afford medications by demographics and comorbidity. Demographics and comorbidity and also health insurance explained some but not all of the difference in inability to afford medications between Mexican Americans and whites.
The reasons for greater difficulty affording medications among older minority stroke survivors are uncertain but may include unmeasured racial/ethnic differences in socioeconomic status. 25 Given the need for secondary stroke prevention and the frequency of stroke-related conditions and comorbidities, stroke survivors have a high burden and cost of medication. In the observational CAReS study, stroke survivors aged 50 years or older were discharged home from rehabilitation with an average of 11.3 medications (range . 26 In the same cohort, the monthly cost of the 10 most common medications prescribed at discharge was $800 (monthly average wholesale price, 2008). 26 In this 2000 -2006 study, we found that, among US stroke survivors aged 45 years or older, about 1 in 5 Mexican Americans, 1 in 6 blacks, and 1 in 10 whites had cost-related nonadherence (CRN) to medication within the last 12 months. Although the NHIS asks only about CRN to any medication, a survey of middle-aged and elderly adults that specifically assessed CRN to stroke medication found that 13% of US stroke survivors reported CRN to stroke medication ever in the past year and 8% reported CRN to stroke medication at least monthly, numbers consistent with our findings. 27 Reduced access to ambulatory physician care and medications following stroke potentially leads to poor quality of care and adverse health outcomes. Lack of physician follow-up after stroke has been associated with lower rates of secondary stroke preventive therapy 28 and higher risk of death, even after adjusting for demographics and comorbidity. 19 Although there is not information regarding the impact of CRN to medication on health outcomes in cohorts of stroke patients only, studies in middle-aged and elderly adults with preexisting cardiovascular disease including stroke found that CRN to medication was associated with greater odds of nonfatal stroke or AMI, 29 angina, 29 and hospitalization. 30 In a study of a related cardiovascular disease, AMI, financial barriers to health care services or medications were associated with suboptimal recovery including more angina, higher risk of rehospitalization, and poorer quality of life. 31 The provision of affordable or immediate Medicare insurance to uninsured stroke survivors would be expected to improve access to medical care, including physician visits 32 and medications, 33 and may result in substantial health gains and subsequent reductions in health care costs. 34 Full prescription drug coverage of secondary preventive therapies for poststroke patients after hospital discharge, currently under study for post-AMI patients, 35 may prove costeffective. 36 In addition to health insurance and prescription drug coverage, increased resources and insurance reimbursements for primary care providers in high-minority practices are needed to improve the quality of care, including care coordination and ability to obtain specialty care, for complex ambulatory poststroke patients. 24 Our study has several limitations. Given the observational study design, we cannot infer causation from observed associations. Several factors, including provider characteristics, metropolitan status, and stroke features (type, severity, or timing), could not be assessed adequately. These NHIS data, including stroke history, are self-reported and subject to recall bias and reporting error. However, recent reports suggest high self-reported stroke accuracy, even in the disabled elderly, with sensitivity rates ranging from 80% to 98% 37, 38 and substantial reliability in minorities. 39 We were unable to assess the effect of acculturation or English proficiency among Hispanics but decreased acculturation and limited English proficiency are associated with lower rates of receipt of recommended health care services. 40 Because the NHIS does not have measures of disease severity, the comorbidity score did not incorporate disease severity. The NHIS includes only community-dwelling, noninstitutionalized stroke survivors, and results may only be generalized to this population. Selection bias may occur if minority stroke survivors with reduced access to care are less frequently sampled compared to minority stroke survivors with adequate access. This potential selection bias would reduce the ability to detect the differences we observed. Further research is needed to assess whether disparities in these processes of care are associated with racial/ ethnic differences in poststroke outcomes such as recurrent stroke. 
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